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Abstract 
A circular disc sector patch is truncated at one corner so as to obtain a fan shape. The structure is fabricated on an inexpensive 
FR4 substrate of dielectric constant 4.4 and has dimensions of 38 x 42mm x 1.6mm3. The single coaxial probe fed antenna 
generates circularly polarized radiation and covers the WLAN (2.4-2.484 GHz) with measured -10dB return loss bandwidth of 
4% and -3dB axial ratio bandwidth of 1.4%.Simulations and measurement results are compared and are found to be in good 
agreement. 
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1. Introduction 
Circular polarization (CP) is more suited for antennas used in mobile communication, due to their insensitivity to 
transmitter and receiver orientation1. Although CP operation is possible using single feed and double feed schemes, 
single feed systems have the advantage of requiring no external polarizers or power divider networks as compared to 
double feed systems2. A widely used technique to achieve CP in single feed systems is to modify the antenna 
structure itself. This includes truncating the patch corners, using slits or protruding stubs close to the boundary of the 
patch and embedding a diagonal slot in the patch centre3. A single coaxial probe fed circular disc sector patch has 
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been described for CP radiation by using a sectoral portion of the patch at a fixed flare angle4. The sector shaped 
patch has been reported for single feed circularly polarized radiation in the UMTS band5. However the sector shaped 
patch has not been explored much for WLAN application, in spite of its advantage of being physically smaller at a 
fixed frequency as compared to square or circular shaped patches.  
A single coaxial probe-fed antenna making use of a circular disc sector patch has been employed to achieve 
circularly polarized radiation in the WLAN band here. The following sections describe the antenna design, 
simulation and experimental verification results. 
2. Antenna Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Geometry of the proposed Antenna 
 
Fig. 1 shows the geometry of the proposed antenna. The structure is fabricated on an FR4 substrate with εr = 4.4 
and thickness h = 1.6 mm.The patch is printed on the top side of the substrate and a ground plane of size W x L mm2 
covers the bottom side. The basic patch is a circular disc sector of radius R mm. A truncation of sectoral shape is 
done from the tip (corner 1) of the circular disc sector with length r mm. The dimensions of the antenna are R = 36.5 
mm, θ = 650, r = 5 mm and W = 42 mm and L = 38 mm. The coaxial-probe feed point A (xp, yp) is located along the 
locus of 50 Ω characteristic impedance and is adjusted for perfect matching in the resonance band. The coordinates 
of point A are obtained as xp = 29, yp = 5. With the excitation applied at point B i.e., the mirror image of A with 
respect to the X-axis, the opposite sense of CP can be obtained. The truncation of r = 5 mm achieves a patch size 
reduction of about 2.2% of the sectoral patch. Circularly polarized radiation in the WLAN band is observed with the 
feed applied. 
3. Simulated Results 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Simulated and Measured Characteristics of the Antenna a) Return Loss b) Axial Ratio 
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Simulations are carried out using the Ansoft HFSS software. The simulated and measured return loss 
characteristics are displayed in Fig. 2a. Simulated bandwidth of 119 MHz is obtained which fully covers the band of 
interest here. The achievement of CP radiation at r = 5mm is confirmed from the simulated axial ratio graph shown 
in Fig. 2b, where the necessary criterion of axial ratio < -3dB is satisfied. The centre frequency with minimum axial 
ratio (AR) value, known as the CP centre frequency is observed as 2420 MHz on simulation. Simulated axial ratio 
bandwidth (ARBW) of 34 MHz and minimum axial ratio (AR) value of 1.05 dB are obtained. With the feed applied 
at A, the simulated current distributions in the patch at the simulated CP centre frequency of 2420 MHz are shown 
in Fig. 3 for four different phase angles. The direction of rotation of the vector confirms the sense of polarization as 
Left Handed Circular Polarization (LHCP). The CP operation is made possible here by the excitation of two near-
degenerate orthogonal modes TM01 and TM10. 
 
 
 
 
 
 
 
 
 
Fig. 3. Simulated Current distribution on the patch at the CP Centre Frequency 2420 MHz 
 
4. Experimental Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Measured radiation Pattern at the CP centre frequency of 2450 MHz a) Y-Z Plane b) X-Z plane 
 
The prototype of the structure was fabricated by the conventional photolithographic procedure and was tested 
using the PNAE8362B Vector Network Analyzer and Anechoic chamber. The return loss and -3 dB axial ratio were 
measured and the results are shown in Fig. 2.The measured total bandwidth is 100 MHz which matches closely with 
the simulated value. Measured axial ratio bandwidth of 35 MHz (1.4%) is obtained in the resonance band. The 
measured CP centre frequency is 2450 MHz with minimum AR value of 1.12 dB. The radiation patterns in two 
orthogonal planes were measured and are plotted in Fig.4.Good left hand circularly polarized radiation was 
obtained. It is observed that the simulated and measured results are in good agreement with each other.       
.  
 
(a) (b) 
1277 Sumitha Mathew et al. /  Procedia Computer Science  46 ( 2015 )  1274 – 1277 
5. Conclusion 
A single feed dual band antenna with a simple sector shaped patch has been proposed and experimentally 
analyzed. The antenna resonates in the WLAN band with circular polarization of 1.4% axial ratio bandwidth. The 
patch size reduction is 2.2 %. No external perturbation elements or shorting pins need to be employed. The structure 
can be made further compact by the use of slots. 
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